Abstract: Electric arc furnace oxidizing slag (EAF) has a high density of 3.0~3.7 t/m 3 and therefore 12 has a high bulk density when mixed with concrete. Extensive research has been conducted on the 13 use of concrete with high unit volume weight as heavyweight concrete for radiation shielding 14 concrete. In this study, to examine the possibility of developing a radiation shielding concrete, the 15 physical properties of normal concrete, magnetite concrete, EAF concrete, and EAF concrete with 16 added iron powder, were compared. Also, their radiation shielding performance was assessed 17 through shielding tests against X-rays and γ-rays. While the unit volume weight of EAF concrete 
85
In order to obtain a radiation shielding ratio similar to that of previous radiation shielding 86 concretes using EAF, iron powder was used in this study. The iron powder was generated as an 87 industrial byproduct of the steelmaking process. Iron powder has a high density of around 7.2 t/m 3 ,
88
and comprises more than 90 % Fe2O3.
89 Table 2 shows the chemical composition of each material determined by XRF analysis. EAF
90
contains around 35 % iron and therefore has a high density. Thus, it is believed that the use of EAF
91
for radiation-shielding concretes in place of normal aggregates will be highly effective. OPC  3  62  22  5  -3  3  -2   EAF1  37  26  15  11  6  3  --2 EAF2  35  20  20  9  7  5  --4   Magnetite  58  2  10  5  -5  -17  3   Iron Powder  92  -------8 -: not provided; Etc. shows the ZnO, K2O, P2O5, Na2O
93

95
Experimental Plan
96
The mix design was based on water/cement (W/C) ratios of 0.4 and 0.45, and the concrete had a
97
W/C ratio of 0.45. Iron powder, the amount of which was calculated using Equation (1), was 98 discretionarily added to increase the unit volume weight. To utilize Equation (1), the volumetric 99 contents in unit volume are calculated using Equation (2), and the weights of both coarse and fine
100
aggregates are calculated using Equations (3) and (4) respectively. 
109
Unit weight( / 3 ) = + + + (1) 
129
dimensions ∅10 ×20 cm after standard curing. The specimens for X-ray and γ-ray irradiation
130
experiments had dimensions of 13.6 × 16 × 5 cm; specimens with dimensions of ∅10 ×20 cm were 131 cured for 3, 7, and 28 days and used for compressive strength tests. Figure 3 shows the X-ray irradiation experiment. The X-ray from the X-ray generator is 135 attenuated by each specimen, and the dosage is calculated using the LaBr3(Ce) detector. The
133
Experimental Methods and Measurement Items
136
distance between the X-ray generator and the specimen was kept constant at 1 m for all specimens,
137
and the thickness of all the specimens was 5 cm. Specimens with dimensions of 13.6 × 16 × 5 cm were 138 manufactured and a LaBr3(Ce) scintillator detector was used. The X-ray spectrum was generated at Figure 4 shows the high-intensity γ-ray irradiation device used for the γ-ray irradiation 144 experiment, and 1.17 and 1.33 MeV γ-rays emitted from a Co-60 radioactive isotope were used.
145
Specimens identical to those used in the X-ray irradiation experiment were used, and the absorbed 146 radiation dose was measured by analyzing the chemical change through chemical dosimetry. An 147 alanine dosimeter was used in this study, which generates free radicals when it absorbs radiation,
148
allowing the measurement of radiation dose using electron paramagnetic resonance (EPR). 
149
160
The slump was found to be around 150 ± 25 mm, and the unit volume weights of each specimen 161
show differences with weight ratio.
162
The unit volume weight experiment results revealed 3.11-3.21 t/m 3 of EAF, and magnetite,
163
45E(1)M(Ir10%), and 45E(1)(Ir40%) all satisfied the reference level of 3.4 t/m 3 . W/C change did not 164 entail any change in the unit volume weight. 
191
The fundamental equation for the X-ray irradiation experiment is Equation (6) . Assume that the
192
X-ray irradiating upon the shield has an intensity of I0, while that after the irradiation can be denoted as I. Here, x is the thickness of the shield, and is the effective attenuation coefficient, which
194
represents the probability of the X-ray causing an arbitrary interaction with the material per unit 195 length. Linear attenuation coefficient can be described using the Lambert law. Table 6 shows the results from the X-ray shielding test. From the X-ray shielding ratio 211 experiment, normal concrete specimens, 40N and 45N, showed a shielding ratio of around 73 %; 92-93 %; and magnetite concretes, 40M and 45M, showed a shielding ratio of around 93 %.
volume weight was discretionarily increased, and in magnetite concretes, 40M and 45M. 
218
Gamma-ray Irradiation Experiment
220
The experimental results for the γ-ray irradiation experiment were obtained from chemical 221 dosimetry using a γ-ray irradiation device. Table 7 shows the radiation dose and the shielding ratio 226 227 
234
However, when the unit volume weight was greater than 3.27 t/m 3 , a decrease in strength was also 
Gamma-ray Shielding Performance
257
While no significant difference can be observed in the shielding ratios of each concrete due to 258 the high penetration ratio of γ rays, it can be observed that the γ-ray shielding ratio increases with 259 unit volume weight, with a trend similar to the case for X-ray irradiation.
260 Figure 11 shows the results for gamma-ray shielding ratio. buildings using X-ray and γ-ray, it is decided that construct ability will be retained due to the 299 reduction of wall thickness and EAF concrete, which is considered as one of the by-products,
300
will be used as higher value-added. This finding favored the feasibility of the development of 301 radiation-shielding concrete using electric arc furnace oxidizing slag aggregates.
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